Role of protein X in the function of the mammalian pyruvate dehydrogenase complex.
Two lipoyl-bearing subunits--the dihydrolipoyl transacetylase and protein X--form the core of the mammalian pyruvate dehydrogenase complex. Selective removal of the lipoyl domain of protein X results in loss in the activity of the complex with a relationship suggesting the involvement of the lipoyl domain of protein X in a key but not rate limiting step. The dihydrolipoyl dehydrogenase component markedly reduces both the cleavage of protein X and the loss in activity. Using a microplate binding assay, we demonstrate that the lipoyl domain of protein X and the transacetylase component contribute to the binding of the dihydrolipoyl dehydrogenase component. These roles of protein X in the catalytic function and organization of the complex require new reactions and afford an explanation for the unusual stoichiometry of dihydrolipoyl dehydrogenase dimers in the complex.